Isolated crayfish retinas were poisoned by dinitrophenol (DNP) or ouabain (OU). The changes of the extracellularly recorded receptor potential (ReP) evoked by short or long stimuli were measured.
Material and Method
The mass response of the photoreceptor cells of the isolated layer of the retina of the crayfish Astacus leptodactylus ESCHSCHOLZ was recorded with a method described elsewhere (STIEVE 1 ). External electrodes were used. The vessel in which the retina was placed was continuously perfused with van Harrev e 1 d's solution (v. HARREVELD 2 ). In certain periods of the experiments a solution containing 2*10 -4 mol/l 2,4-DNP or 10~3mol/l OU was added to the normal solution. In some experiments OU was used in lower concentrations (10~7 and 10 -5 mol/1). D I and D II are two types of perfusion described elsewhere (STIEVE *) .
The pH of the solution was always close to 7,7. The temperature of the retina throughout the experiment was always close to 15 °C, the maximum deviation being ± 1 °C.
Two different sources of white light were used. In most of the experiments a mercury super pressure lamp Philips CS 100 W/2 (beam A) was used; in one set of experiments (series C) an additional background illumination by a halogen filament lamp, Philips 12 V Typ 7023 100 W, (beam B) was used. The maximum light intensity applied amounted to 6200 lux and was named 7=100. It can be diminished by neutral density filters (Bausch & Lomb).
The light intensity of beam B was adjusted to be 1/60 of that of beam A, 7 = 0. Since the two lamps had different spectral emissions, the adjustion was performed by using a beam A intensity diminished to 1/60 (by means of neutral density filters) as reference and adjusting the intensity of beam B so that stimulation by beam B evoked the same height of response of the retina. The desired light intensity of beam B could roughly be determined by use of a lux meter. Different programs for the light stimulation were used. Among others they can be compared by measuring the average light intensity I which is a measure of the light energy which, per unit time, is applied to the retina and is averaged over long periods (^ 10 min). 7 is measured in relative values [%] .
Procedure
After a pre-period of 30 or 60 min during which the preparation, in normal v. H a r r e v e 1 d's solution, was allowed to adapt to temperature and a constant stimulus sequence of 1 stimulus per 10 min the vessel 1 H. STIEVE U. CHR. WIRTH, Z. Naturforsch. 26 b, 457 [1971] .
was perfused with solution containing the inhibitor. In various series different stimulus programs were applied as described later on. The experiments differed as to the following parameters : stimulus duration r, stimulus interval At, stimulus intensity 7, average stimulus intensity I. The number of experiments in each series was 7. In series B to F frequent stimuli were given from t30 to J60; the poison was added at . . If necessary the stimulus duration r will from now on be quoted as index of the measurement (e. g. Amax, = hma,x evoked by a stimulus of 6 ms duration).
In the after-period, when the retina had become inexcitable or at least the ReP had decreased to less than 20% of its reference value (see below), the vessel was again perfused with inhibitor-free v. H a r r e v e 1 d's solution. This period lasted at least 60 min until a marked recovery of the ReP could be stated.
The changes of the ReP were expressed in per cent of the reference value i. e. the value of the ReP recorded immediately before the application of the inhibitor in each experiment.
As a measure for the rate of loss of the excitability the time was measured in each experiment after which hmux of the ReP amounted to 50% (50% time f^./J, 30% (%)»/") and 20% (^wJ, respectively, of the reference value.
The intensity dependence of the height of the ReP was in some series (D and E) tested with stimuli of 6 ms duration and a stimulus interval of 2 min. * A. VAN HARREVELD, Proc. Soc. exp. Biol. Med. 34, 428 [1936] .
After a sequence of stimuli with falling light intensity a stimulus sequence with increasing intensity was applied. The tested intensity range was 3 log units. In the beginning, middle, and end of all series a stimulus with maximum light intensity (7=100) was used. The average values of the responses to these three stimuli were taken as reference values, Ämax = 100 per cent.
Results

DNP
6 series of experiments with retinas poisoned by DNP were performed which differed in respect of the stimulus pattern and will be described in detail below.
Changes of the shape of the ReP
The effect of DNP on the ReP evoked by short stimuli was studied in series A, while in series B long stimuli were used. 
Series D (OU)
In this series a much stronger average stimulus light intensity is applied. shows that, due to the action of the two drugs, the resting potential of the photoreceptor cells decreases (see also SMITH et al. 9 ).
Under the term "ion pump" one summarizes the mechanism which causes an active ion transport across the cell membrane.
Two different mechanisms are postulated for the receptor potential of the photoreceptor cell in which the ion pump plays a different role (Fig. 10) .
I Conductance increase mechanism (CIM)
The light stimulus causes an increase of the conductivity of the membrane of the photoreceptor cell. This in turn causes ionic currents to flow through the cell membrane, thus producing the ReP (FOURTES 10 ). The function of the ion pump is to restitute and maintain the concentration gradients of the ions which are diminished mainly by the excitation.
Electrogenic pump mechanism (EPM)
The receptor potential is caused by a change in the activity of an electrogenic ion pump which is controlled An ion pump is electrogenic if, for instance, it pumps sodium ions from inside to outside and potassium ions in the opposite direction in a ratio which is different from one. This example of only two ion species is very simple, but the following would also be true if other ion species were involved.
An electrogenic pump can also be a part of the resting potential of a photoreceptor cell. This, however, will be discussed below whereas now the question is dealt with whether the ReP is caused by an electrogenic pump mechanism.
In the case of the CIM the function of the ionic pump is to maintain the excitability. In this case the pump needs not to be electrogenic. In the case of the EPM causing the ReP the function of the pump is necessary for every single excitation and the pump must be electrogenic.
The most probable assumption is that the electrogenic pump is based on a transport-ATPase which is activated by sodium, potassium and by magnesium ions and inhibited by calcium ions. The fact that calcium and magnesium ions act synergetically rather than antagonistically (STIEVE 1 > 12 ) is more in favour of the CIM than of the EPM.
In the here described experiments the ion pump was stopped in two different ways. OU is believed to block the pump directly whereas DNP blocks the active transport by means of stopping the produc- light. These results can be explained both by the CIM as well as by the EPM. As the energy-rich phosphate reserve becomes exhausted either the ion gradients decrease (CIM) or the pump activity in the retina as a whole gradually stops.
The experiments in which the retina was poisoned by OU show that also in these experiments the loss of excitability occurs the earlier the more stimulus energy is applied. This fact can only be explained satisfactorily by the CIM and not by the EPM.
OU should block the pump as soon as it reaches it. It is extremely improbable that it reaches the pump earlier when the retina is stimulated more intensely. It is also extremely improbable that OU stops the ReP by a different mechanism from that of blocking the ion pump which influences the membrane potential of the receptor cell membrane.
As a consequence these experiments rule out the EPM and make it highly probable that the ion pump restitutes and maintains the ionic gradients across the cell membrane which are necessary for the excitation caused by means of a CIM. 
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Regarding all the DNP-and OU-experiments described the results make probable:
1. The reserves of the photoreceptor cell of energyrich phosphate for the maintenance of the ion pump are small.
2. The excitability loss after poisoning the retina by OU occurs so slowly because the ionic gradients across the cell membrane and therefore the resting potential decrease gradually when the pump is blocked.
Does an electrogenic pump contribute to the resting potential of the photoreceptor cell?
The experiments described in this paper do not rule out the existence of an electrogenic pump in the photoreceptor cell. They only exclude that an electrogenic pump is the cause of the ReP. But there is also the possibility that an electrogenic pump under certain conditions contributes to the resting potential of the photoreceptor cell. In the lateral eye of Limulus there are good reasons to assume that an eleotrogenic pump is existing which increases the resting potential under certain conditions and which seems to be initiated by light (compare STIEVE 13 , Fig. 6 ) if the stimulus is long and bright enough.
MILLECCHIA 14 describes the same type of phenomenon as "after-hyperpolarization" in the ventral eye of Limulus and BROWN et al. 15 in the photoreceptor of the barnacle as "post-illumination hyperpolarization". Poisoning this eye by OU makes the hyperpolarization quickly disappear, which indicates that this effect is a result of an electrogenic ion pump.
Our experiments concerning the contribution of the electrogenic pump to the membrane potential of the photoreceptor cells will be continued. 
